Age-based differences in fall type and neuroanatomy in infants and toddlers may affect clinical presentations and injury patterns. Objective: Our goal is to understand the influence of fall type and age on injuries to help guide clinical evaluation. Design/Setting/Participants: Retrospectively, 285 children 0-48 months with accidental head injury from a fall and brain imaging between 2000 and 2006 were categorized by age (infan ≤ 1 year and toddler = 1-4 years) and fall type: low (≤3 ft), intermediate (>3 and <10 ft), high height falls (≥10 ft) and stair falls. Outcome Measures: Clinical manifestations were noted and head injuries separated into primary (bleeding) and secondary (hypoxia, edema). The influence of age and fall type on head injuries sustained was evaluated.
a b s t r a c t
Age-based differences in fall type and neuroanatomy in infants and toddlers may affect clinical presentations and injury patterns. Objective: Our goal is to understand the influence of fall type and age on injuries to help guide clinical evaluation. Design/Setting/Participants: Retrospectively, 285 children 0-48 months with accidental head injury from a fall and brain imaging between 2000 and 2006 were categorized by age (infan ≤ 1 year and toddler = 1-4 years) and fall type: low (≤3 ft), intermediate (>3 and <10 ft), high height falls (≥10 ft) and stair falls. Outcome Measures: Clinical manifestations were noted and head injuries separated into primary (bleeding) and secondary (hypoxia, edema). The influence of age and fall type on head injuries sustained was evaluated. Results: Injury patterns in children <4 years varied with age. Despite similar injury severity scores, infants sustained more skull fractures than toddlers (71% vs. 39%). Of children with skull fractures, 11% had no evidence of scalp/facial soft tissue swelling. Of the patients with primary intracranial injury, 30% had no skull fracture and 8% had neither skull fracture nor cranial soft tissue injury. Low height falls resulted in primary intracranial injury without soft tissue or skull injury in infants (6%) and toddlers (16%). Conclusions: Within a given fall type, age-related differences in injuries exist between infants and toddlers. When interpreting a fall history, clinicians must consider the fall type and influence of age on resulting injury. For young children, intracranial injury is not always accompanied by external manifestations of their injury.
Introduction
Pediatric head injury accounts for over 95,000 hospital admissions and 29,000 permanent disabilities annually and is the most common cause of death among US children (CDC, 2004; Schutzman and Greenes, 2001) . While falls are the most common environmental setting for closed head injuries treated in pediatric observational units, a marked variability in injury mechanism and pattern by age has been noted (Agran et al., 2003; Spady et al., 2004; Holsti et al., 2005) , particularly between infants and toddlers (CDC, 2004; Holsti et al., 2005; Lallier et al., 1999; Wang et al., 2001) . Furthermore, the injury mechanism has been shown to influence the resulting injury pattern for a given event (Duhaime et al., 1992; Ewing-Cobbs et al., 1998) . It is unclear, however, whether injury patterns also vary by age within a given mechanism of injury. Multiple investigators have studied the incidence of accidental trauma and resulting injuries in children (Duhaime et al., 1992; Chadwick et al., 1991; Hennrikus et al., 2003; Pickett et al., 2003) . Some have examined differences in head injury patterns by age and mechanism but none have looked at the effect of both age and mechanism on the resulting head injury pattern.
Between birth and 4 years of age, children undergo significant cranial changes including rapid increase in brain size, development of neural function and suture ossification. These changes may affect the type of head injuries sustained from accidental falls. In addition, changes in child development may influence the fall types leading to head trauma. Examining head injury mechanisms and patterns in more refined age groups may aid in understanding age-dependent contributors to injury and injury mechanisms in unintentional head trauma in infants and toddlers. Further data may help clinicians and researchers better understand the expected range of injury from falls. We hypothesize that both age and fall type influence the injury pattern in young children. The objectives of this study were to (1) describe patterns of head injury in children <4 years of age with accidental trauma from a fall; (2) identify age-dependent variations of injury patterns within fall types; and (3) identify mechanismdependent variations in injury patterns.
